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A Reproduc 


J. MESSINA and H. GISSER 


By K.R 


How to Get the Motorist to Lubricate Every 1,000 Miles 
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Proved 


im Service 


Wells 


~ - 


MIXER 


e 30%-80% time savings 
® better heat transfer 


COMBINATION 


Struthers Wells Radial Propeller Agitator 
plus Struthers Wells Double -Motion 
Pitched Paddle and Scraper Blade Agitator 


First designed in a laboratory size, the new Struthers 
Wells “Multi-action” Grease Mixer has now been 
proved in full-scale production service. Results show 
greatly increased production and vp to 4 times 


more efficient heat transfer. 


Struthers Wells Products 


PROCESSING EQUIPMENT DIVISION 
Crystatizers Direct Fired Heaters. . . 
tveperctor: ... Meet Exchangers . Mixing 
end Blending Units . Quick Opening Doors 

Special Carbon and Alloy Processing 
Vewels .. . Synthetics Converters 


BOILER DIVISION 
BONERS for Power end Heat... High ond 
Low Pressure... Water Tube ... Fire Tube .. 
Package Units 
FORGE DIVISION 
Cronkuhafts .., Pressure Vessels .. . Hydraulic 
Cylinders .. . Shofting . . Straightening and 


Representatives in Principal Cities 


WARREN, PA. 


The mixing principle combines a high-speed ,adial propeller 
which gives excellent mixing and shearing of the grease plus the 
pumping action of a turbine. The second mixing action involves 
a conventional double motion pitched paddle agitator for folding 
action and high-efficiency scraping action, This unusual combination 
provides rapid heat exchange, excellent mixing, dehydration 
and deaeration. 

When you need peak performance grease mixing, call on 
Struthers Wells. 


STRUTHERS WELLS CORPORATION 


Plants at Warren 
and Titusville, Pa. 
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VOLUME 


Now available for your— 


e desk 
e library 
e laboratory 


Complete April, 1958 — 
March, 1959 


CONTINUING the valuable series 
of bound volumes of the NLGI 
SPOKESMAN Volume XXII matches 
earlier issues with complete cover- 
age of the technical and marketing 
articles from April, 1958 through 
March, 1959 . . . twelve issues of 
the Institute’s technical journal, of- 
fering some 31 features in all. The 
green covering with gold lettering 
matches preceding volumes and the 
book is a handsome and sturdy 
reference work for the library or 
the laboratory. Immediate shipment 
can be made, upon receipt of order. 


@ NLGI Member Price . . .$7.00* 


@ Non-Member Price . .$10.00* 
*Plus Postage 


@ Limited Quantities of Volumes 
XX and XXI Are Also in Stock 
for Those Desiring the Series 


Please enter my order for a copy of Bound Volume 
22 of THE NLG! SPOKESMAN 


lenclose: [_] Check [_] Company Purchase Order 


Name 


Company 


Street 
City 
State 


Mail this coupon te 
NATIONAL LUBRICATING GREASE INSTITUTE 
4638 J. C. Nichols Parkway, Kansas City 12, Missouri 
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By F. E. ROSENSTIEHL, President 
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Present Status of Automotive Gear Lubricants 


There appears to be a good deal of confusion regard- 
ing the present status of automotive gear lubricants. 
Some time ago it was recognized that the increased 
horsepower and torque characteristics of the new high- 
er output engines, plus decreased rear axle gear ratios, 
were placing rather severe demands on current lubri- 
cants. In particular, the lubricants left something to be 
desired in meeting passenger car needs and giving sat- 
isfactory protection to hypoid gears from a standpoint 
of anti-score and anti-scuff, and in some instances oxi- 
dation and corrosion resistance. In an attempt to meet 
this problem new test methods to evaluate and de- 
fine anti-score and anti-wear properties were developed 
by the Coordinating Research Council. As a result a 
large number of improved gear lubricants have been 
developed and are now on the market and generally 
available at service stations. 

Extensive work has been done in representative field 
test equipment to determine the effect of mileage 
change intervals on these newer lubricants. The tests 
indicate that under high output performance even some 
of the higher load carrying products showed appre- 
ciable deterioration at mileages as low as 10,000 miles. 
The information derived from these tests provide addi- 
tional justification for adopting a generally lower mile- 
age change interval in both passenger and commercial 
equipment. Despite this many 1959 model cars do not 
have the drain plugs reinstated, thus preventing drain 
and refili. 

As the new lubricants became more widely distrib- 
uted the API Lubrication Committee developed a new 
service definition by which the automotive manufac- 
turers could recommend these lubricants, namely “API 
Service GL-4.” This API designation is listed in the 
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1959 SAE Handbook. It is the responsibility of the lub- 
ricant manufacturers to determine whether or not their 
product is suitable for this type service. While this defi- 
nition has been used by several car manufacturers in 
their car owners instruction manuals, unfortunately 
this has not been adopted by all. Further, many car 
manufacturers continue to buy lubricants of their par- 
ticular specifications for factory fill. 

More recently certain of the car manufacturers have 
requested a more definitive identification of lubricants 
suitable for API Service GL-4 and it is hoped that as 
both industries develop more experience with the new- 
er gear lubricants, some type of correlating interpreta- 
tion can be worked out between the Automotive and 
Petroleum industries. 

Recently the government issued new specification, 
MIL-L-002105A (ORD), which calls for gear lubri- 
cants of improved performance characteristics. This is 
a definite specification and not a service designation, 
and it should be understood that neither the API GL-4 
designation nor the new military specification requires 
that one be a part of the other, though such may well 
be the case with many of the newer gear lubricants. 

Many are erroneously of the opinion that products 
which meet the new government specification or which 
are satisfactory for service under the API GL-4 desig- 
nation are automatically suitable for limited-slip differ- 
entials. This, unfortunately, is not necessarily the case, 
since most car manufacturers require products of spe- 
cial additional characteristics, particularly from an anti- 
friction standpoint for use in this type differential. 

It is hoped that the confusion which now exists will 
be eliminated in the near future. 


NLGI SPOKESMAN 


“TORQUE 
IMPROVED To MEET THE LATEST AUTOMOTIVE SPECI- ~ CONVERTER 


ond POWER 


FICATION REQUIREMENTS 


FOR USE in ALL PASSENGER CAR AND TRUCK TRANS- 
MISSIONS REQUIRING TYPE A FLUID 


STEERING 


1. THE OPERATION OF A MODERN AUTO- 
MOBILE TODAY INVOLVES HEAVIER LOADS, 
HIGHER SPEEDS, AND THEIR RESULTING 
HIGHER OPERATING TEMPERATURES. 


2. DELICATE, PRECISION PARTS THAT 
ARE AN INTEGRAL PART OF EVERY AUTO- 
MATIC TRANSMISSION. 


3. THE NEED FOR IMPROVED TRANS- 
MISSION PERFORMANCE AT LOW TEMPERA- 
TURES. 


DEMAND. . . as compareo To FORMER 
TYPE-A ATF FLUIDS... A PRODUCT WITH 
a. IMPROVED OXIDATION STABILITY 
b. IMPROVED THERMAL STABILITY 
(HIGH TEMPERATURE) 
c. IMPROVED LOW TEMPERATURE 
VISCOSITY CHARACTERISTICS 


FOR PROGRESSIVE, PRIVATE BRANDED LUBRICANT RESULT... 9700 ate TvPEA sUFFIXA 
FULLY QUALIFIED BY ARMOUR RESEARCH 
MARKETERS, WE RECOMMEND A LITHOGRAPHED QUART tx 
CAN PROGRAM AS A MOTOR OIL COMPANION PRO- QUALIFICATION NO. AQ:ATF:913A. 
M M 
OTION. A COMPLETE PROPOSAL TO COVER THIS PRO- 


GRAM WILL BE FURNISHED PROMPTLY UPON REQUEST. CESSED AND OBTAINED UPON REQUEST. 
CALL, WRITE, OR WIRE FOR MORE INFORMATION 


“SOUTHWEST GREASE OIL co., INC. 
220-230 WEST WATERMAN WICHITA, KANSAS. 
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A. S. Randak 


The NLGI Board of Directors 
passed a unanimous resolution of 
sympathy and condolence to the 
family of A. S. Randak, former 
member of the Board and long time 
Company Representative to NLGI 
from the Sinclair Refining com- 

any. Mr. Randak died Monday, 
May 4, shortly before he was to 
assume new duties with Sinclair 
as Eastern assistant division manag- 
er. Prior to the announcement of 
this promotion, Mr. Randak had 
been manager of lubricating sales, 
and it was the change of responsi- 
bilities that had necessitated his res- 
ignation from NLGI’s governing 
body. 


Second NLG! Survey 
Released to Members 


The second annual survey on the 
production of lubricating greases 
and fluid gear lubricants, for the 
calendar year of 1958, has been 
compiled ‘and released to the mem- 
bership. Distribution was complet- 
ed last month. 


The summary of totals gave a 
comparison of figures for 1957, 
when the first survey was taken, and 
also gives totals for Canada 
1958 was the first year for the 
NLGI members in the Dominion. 
Statistics were gathered by the 
management services division of 
Ernst & Ernst, nation-wide certi- 
fied public accountants and deliv- 
ered to the NLGI national office 
for mailing. The committee for the 
1959 survey is currently studying 


1958 results for modification and 
improvement in the questionnaire, 
and will announce the changes later 
in the year. 

Members of NLGI receive sur- 
vey results as a membership serv- 
ice. Non-member firms may ob- 
tain copies for $10 by writing the 
national office. 


Early Bird Reception 


Because of an anticipated early 
registration on the day before the 
October 26-28 Annual Meeting at 


News About NLGI 


the Roosevelt hotel in New Or- 
leans, a special “Mr. and Mrs. Early 
Bird Reception” will be held for 
members and wives on Sunday, 
October 25 . this will be the 
first function of the 27th Annual 
Meeting. 


The decision to hold this new 
event was made at the Board of Di- 
rectors meeting in Chandler, Ari- 
zona, on May 7. Further announce- 
ments concerning the program, the 
largest in NLGI history, will be 
made in future issues of the journal. 


Technical 
Committee Column 


CHAIRMAN T. G. ROEHNER 


In accordance with approvals re- 
ceived at the 1958 Annual Meeting, 
the scope of the committees report- 
ing to the NLGI Technical Com- 
mittee will be expanded. 

Organization has been started on 
a new Technical Committee on 
Gear Lubricants. The first chair- 


Socony Mobil Oil Company, Inc. 


Technical Service Laboratory 


Manager 


man is Dr. R. K. Smith of E. F. 
Houghton and company. It will fo- 
cus its attention primarily on indus- 
trial gear problems because SAE al- 
ready has a strong program on au- 
tomotive gear lubricants. 

A Technical Committee on Man- 
ufacturing Operations is being or- 
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ganized, with Mr. J. J. Dickason of 
Jesco Lubricating company as its 
first chairman. Top priority has 
been assigned to this new commit- 
tee because they have been request- 
ed to conduct a half-day session of 
manufacturing problems at the next 
Annual Meeting in New Orleans. 
In other words, this new group will 
be following the pattern adopted 
by the new Technical Committee 
on Fundamental Research who 
kicked off their first annual meeting 
with a symposium on rheology of 
lubricating greases last October in 
Chicago. 


The responsibilities of the Tech- 
nical Committee on Fundamental 
Research has been expanded to in- 
clude those of the Technical Com- 
mittee on the NLGI Research Fel- 
lowship. Dr. J. J. Kolfenbach, of 
Esso Research and Engineering 
company, resigned as chairman of 
this committee last year, and Mr. 
L. C. Brunstrum of Standard Oil 
company (Indiana), formerly 
NLGI Technical Committee vice- 
chairman, is now chairman, with 


Mr. E. L. Armstrong of Socony 
Mobil Oil company, Inc., as the 
new vice-chairman. 


Another new committee is being 
established on consistency prob- 
lems, with Mr. M. Ehrlich of 
American Lubricants, Inc. as the 
first chairman. They will take over 
the responsibilities formerly han- 
dled by the Technical Committee 
on the NLGI Classification. Their 
main assignment will be to keep 
NLGI up to date relative to the 
activities of other organizations, 
but particularly ASTM Technical 
Committee “G,” on projects in- 
volving consistency of lubricating 
greases. 

The Chairmen of the above new 
committees would appreciate infor- 
mation concerning candidates for 
membership their respective 
groups and also recommendations 
regarding the scope which their 
committees should cover in order 
to be of the most service to NLGI. 


when it comes to 
lubricating timely equipment... 
HARCHEM’S 2-SL is the base 


It would take an exceptional synthetic lubricant to 
meet the operational requirements of a watch and a 
jet. Yet a lubricant that can keep them both running; 
keep them from wearing and maintain dependability, 
can be made from Harchem’s 2-SL. 


Harchem's 2-SL meets all the requirements for a 
synthetic lubricant base which can pass specifications 
such as Mil-L-7808. Wide temperature range viscosity 
stability; good susceptibility to oxidation inhibitors; 
minimum corrosivity; high load carrying ability; all 
are inherent in 2-SL. 


Whether you manufacture for the military or want 
to make a top quality, competitive synthetic lubricant, 
it will pay you to investigate Harchem’s 2-SL—the 
base on which better lubricants can be made. 


For basic information to aid in preliminary investiga- 
| of Harchem’s 2-SL, write for Product Bulletin 
-54.00. 


= 
HARCHEM DIVISION 


25 MAIN STREET. BELLEVILLE ©. NEW JERSEY 
IN CANADA W C HARDESTYCO OF CANADA LTD. TORONTO 


EXTENDERS 


Centuric CD (single distilled) e Century 1480 (double distilled) 
mixed myristic, palmitic, stearic and oleic acids 
Write Dept. H-51.00 for a free sample, full specifications 


and product information 


, HARCHEM DIVISION 


WALLACE & TIERNAN, INC. 
25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


IN CANADA W C. HARDESTY CO OF CANADA LTD . TORONTO 
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MAY, 1959 


31-June 6 Fifth World Petroleum 
Congress and _ Exposition. 
The Coliseum, New York 
City. 


JUNE, 1959 


1-5 Fifth World Petroleum Con- 
gress Exposition, The Co- 
liseum, New York City. 

8-9 Petroleum Packaging Com- 


mittee Meeting, Cleveland 
Ohio. 


14-19 SAE Summer Meeting, Chal- 
fonte-Haddon Hall, Atlantic 
City, N. J. 


HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
improved wetting of metal surfaces 
A streng bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 


Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 


Liquid Liquid Solid 

30% Pb 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


mt HARSHAW CHEMICAL‘. 


1945 E. 97th Street co Cleveland 6, Ohie 
Branches In Principal Cities 


Future Meetings 


21-26 ASTM Annual Meeting 
Chalfonte-Haddon Hall, At- 
lantic City, N. J. 


AUGUST, 1959 


16-21 1959, National Congress of 
Petroleum Retailers Inc., 
13th Annual Session, Jung 
Hotel, New Orleans, La. 


SEPTEMBER, 1959 


16-17 Ohio Petroleum Marketers 
Association, Fall Conference 
and Golf Tournament, Sher- 
aton-Cleveland Hotel and 
Lakewood Country Club, 
Cleveland, Ohio. 


27-29 IOCA 12th Annual Meeting, 
Pick-Congress Hotel, Chi- 
cago, Ill. 


OCTOBER, 1959 


26-28 NLGI Annual Meeting, 
Roosevelt Hotel, New Or- 
leans, La. 


11-15 ASTM Committee D-2 
Meeting, Sheraton - Palace 
Hotel, San Francisco. 


12-13 Petroleum Packaging Com- 
mittee Meeting, Port Arthur, 
Texas 


TheC. W.Nofsinger 
Company 
ENGINEERS 


to the 


Petroleum, Chemical 


d 
Petro-Chemical Industries 


“In Engineering It’s the 
People That Count’ 


307 East 63rd Street 
KANSAS CITY 13, MO. 


19-21 ASLE and ASME Joint Lu- 
brication Conference, Shera- 
ton-McAlpine Hotel, New 
York City. 


28-30 Society of Automotive En- 

pms National Fuels and 

ubricants, La Salle Hotel, 
Chicago. 


NOVEMBER, 1959 


9-11 API, 39th Annuai Meeting, 
Conrad Hilton, Palmer 


House and Congress Hotels, 
Chicago 


CORRECT 
LUBRICATION 


Makers and Marketers of 


Mobil 


Automotive 
Products 


Mobil 
Industrial 


Socony Mobil Oil Co., Inc. 


and Affiliates: MAGNOLIA PETROLEUM CO. 
GENERAL PETROLEUM CORP. 
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Greases made with 


BARAGEL 


... keep conveyor equipment moving! 


BARAGEL greases lubricate conveyor equipment 
..-0f any type... under any working conditions; 
L hold shutdowns to a minimum. 


. 


i 
BARD 


BAROID CHEMICALS, INC. 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 


1809 SOUTH COAST BLDG. HOUSTON 2, TEXAS 


ID 


+ 


*BARAGEL is a registered trad k of National Lead Company for organic illonites. 
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Another packaging advance by Continental 


the new 


utility can with 
reversible spout 


e Saves time, space, filling and 
shipping costs 

¢ Simple to palletize 

1.C.C. approved 


Continental’s new, Dome-top Hi-Stacker 
makes every inch of shipping, storage 
and display space count. It’s easy to fill, 
easy to handle. Filler openings are avail- 
able to fit your requirements. For further 
details, ask your Continental man. 


REVERSIBLE SPOUT RIDES 
SAFELY, ATTACHES EASILY 


Spout remains inverted during shipment and 
storage. To pour, spout is reversed — ready 
for fast, smooth dispensing. Spout remains 
in fixed position until container is empty. 


Looks like Continental’s famous 
Dome-top utility can (at left). 
Has all its sales features. 
Completely redesigned to save 
space and money. 


CONTINENTAL (€ CAN COMPANY 


Eastern Div.: 100 E. 42nd St., New York 17 Pacific Dic.: Russ Building, San Francisco 4 
Central Div.: 135 So. La Salle St., Chicago 3 Canadian Div.: 5595 Pare St., Montreal, Que. 
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President: F. E. ROSENSTIEHL, Texaco, Inc., 135 East 42nd Street, 


New York 17, N. Y. 


Vice-President: H. A. MAYOR, JR., Southwest Grease and Oil Co., 


220 W. Waterman, Wichita, Kans. 


W. W. ALBRIGHT, Standard Oil Co. (Indi- 
ana), 910 S. Michigan, Chicago, Ill. 

S. C. M. AMBLER, British American Oil Co., 
Bay & College St., Toronto, Ontario, Can. 

T. W. BINFORD, D-A Lubricant Co., Inc., 
29th St. and Canal, Indianapolis 23, Ind. 

E. W. CAMPBELL, Gulf Oil Corp., Gulf 
Building, Pittsburgh, Pa. 

R. CUBICCIOTTI, L. Sonneborn Sons, Inc., 
300 Fourth Avenue, New York, N. Y. 


A. G. GRISWOLD, Cities Service, Sixty Wall 
Tower, New York 5, New York 


Technical Committee Chairman: T. G. ROEHNER, Socony Mobil Oil 
Co. Inc., 150 E. 42nd St., New York 17, N. Y. 
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D. W. Criddle and J. L. Dreher, California 
Research Corp. 
A Reproducible Rust Test for Greases... 102 
K. R. Fisch, J. Messina and H. Gisser, U. S. Army 
Ordnance Corps 
How to Get the Motorist to Lubricate Every 1,000 Miles............ 107 
M. M. Borski, C. B. O'Malley, Inc. 
Literature and Patent Abstracts. . 112 


THE COVER 
K. R. FISCH, chemist for the U. S. 
Army Ordnance Corps, Frankford 
Arsenal, Philadelphia, is shown 
measuring the grease film thickness 
of a test specimen employing the 
use of a traveling microscope. Mr. 
Fisch in collaboration with Mr. 
Henry Gisser and Mr. Joseph Mes- 
sina, both of whom are also chem- 
ists with the U. S. Army Ordnance 
Corps, have co-authored the paper 
“A Reproducible Rust Test for 
Greases” which begins on page 102 
and deals with the development of 
a means for producing a test speci- 
men with reproducible grease film 
thickness, as part of a grease-rust 
test. 


The NLGI SPOKESMAN is indexed by Industiial Arts Index and Chemical Abstracts. Microfilm copies are available through University Microfilm, Ann 


Arbor, Mich. The NLGI nor 


ibility for the statements and opinions advanced by contributors to its publications. Views expressed in the edi- 
torials are those of the editors and do not necessarily represent the official position of the NLGI. Copyright 1959. National Lubricating Grease Institute. 
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nilgi film price cut 


Members and friends of the National Lu- 
bricating Grease Institute are now in a 
position to employ a vital selling and pub- 
lic relations tool at greatly reduced cost 
+» @S announced before, (NLGI SPOKES- 
MAN, April) the cost of ““Grease—the Magic 
Film” has been reduced. 


The 25-minute movie was produced and subsidized by 
the Institute to tell the story of lubricating grease. With 
sales now double the initial estimate, the board of di- 
rectors reduced the cost of first prints from $600 to 
$300, while second and all subsequent prints were 
priced from $400 to $200. The third price category was 
discontinued (non-members still add $100 to each cate- 
gory). 

“Grease—the Magic Film” may be purchased through 
the national office of NLGI and delivery can usually be 
made within two weeks of receipt of order. A preview 
copy of the picture may also be obtained from NLGI 
upon request, along with scripts if foreign voice narra- 
tion is anticipated. 
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Wherever your 


Its performance and name 


are the same around the world 


Other Outstanding 
Shell Industrial Lubricants 
Shell Tellus Oils—for hydraulic systems 


Shell Talona R Oil 40—anti-wear crank- 
case oil for diesel locomotives 


Shell Rimula Oils—for heavy-duty diesel 
engines 

Shell Turbo Oils—for utility, industrial 
and marine turbines 


Shell Dromus Oils—soluble cutting oils for 
high-production metal working 


Shell Macoma Oils—for extreme pressure 
industrial gear lubrication 


Shell Voluta Oils—for high-speed quench- 
ing with maximum stability 


SHELL ALVANIA GREASE 


SSHELL ALVANIA GREASE is avail- 
able world-wide . . . assurance 
that your customers abroad will 
get the same performance from 
your equipment that domestic 
customers rely upon. 


You can count on Alvania® 
Grease to remain plastic in sub- 
zero weather and, equally im- 
portant, to remain stable under 
sustained high temperatures. On 
job after job, Shell Alvania Grease 
has successfully replaced dozens 
of special lubricants. 


Alvania Grease also has an out- 
standing performance record on 


the truly multi-purpose lubricant 


the toughest anti-friction bearing 
grease applications. It is ideal for 
wet, humid applications because 
it is inhibited to prevent water 
corrosion. It gives good lubrica- 
tion under conditions which 
normally spell trouble. 


For complete information on 
this truly multi-purpose grease, 
write Shell Oil Company, 50 West 
50th Street, New York 20, New 
York, or 100 Bush Street, San 
Francisco, 6, California. In Can- 
ada: Shell Oil Company of Canada, 
Limited, 505 University Avenue, 
Toronto 2, Ontario. 
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PHILADELPHIA, PA. 
260 South Broad St. 


PROVIDENCE, R. 1. 
430 Hospital Trust Building 
CHARLOTTE, N.C. 
1112 South Boulevard 


SYRACUSE, N.Y. 


Salina and Genesee Sts. 


‘s 


READING, PA. 
First and Penn Aves. 
PITTSBURGH, PA. 
Chamber of Commerce 
Building 

Im South America 


Atlantic Refining Company 
of Brazil, Rio de Janeiro 


ATLANTIC LUBRICANT 


for every wheel that 
turns in industry 


Wasting time and profits searching for the right gear oil 
for your machinery? Atlantic has the key to your problem, 
because our long experience has made us familiar with your 
lubricating needs. We’ve developed the products that can 
do any lubricating job to perfection...at low cost... for 
every wheel that turns in industry. 


For further information on Atlantic’s family of quality 
products for industrial lubrication and metal processing, 
write or wire The Atlantic Refining Company at the nearest 
office listed below. 


ATLANTIC 


LUBRICANTS WAXES 
PROCESS PRODUCTS 


{ 
| 
4 
a 
a 
| | 


YIELD POINTS OF | 


T i | 
LUBRICATING GREASE 
i BY DEAN W. CRIDDLE & J. LEONARD DREHER 
| 


Presented at the NLGI 26th annual 
meeting in Chicago, October 1958 


Fundamental Research—3 


Brief Abstract Indicating Objective and Scope 


This paper points out that the y ield point of a grease 
depends upon three variables: the rate of deformation, 
the type of deformation (compressive or shear), and 
the work- history of the grease. Yield points were ob- 
tained by five ‘different methods and are compared 
and discussed in terms of the above three variables. 

Yield point, or yield value, is a frequently used 
term in the lubricating grease industry. Despite its 
common usage, however, it is usually not clearly de- 
fined. A number of methods have been used to meas- 
ure it, with widely varying results. In this paper we 
compare the results obtained by several methods, com- 
ment on their significance, and discuss the reasons for 
differences in the results. The yield points are reported 


JUNE, 1959 


as yield stresses, although both a yield strain and a 
vield stress characterize the yield point. 


Methods 
Cone Penetration 


The penetration of a cone has wen used to deter- 
mine the “yield point” of a grease.':* This method 
should be used only on greases hard enough to bring 
a falling cone to rest. The grease structure then sup- 
ports the weight of the cone and assembly. From the 
weight and the cross-section of the cone at the grease 
surface, a yield point, or more specifically, a yield 
stress, is calculated. A buoyancy correction is made 
assuming the cone displaces a fluid having the density 
of the grease. 
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We used the ASTM penetration as one measure 
of vield point. The relationship between the ASTM 
penetration and yield point is shown in Figure 1. 

This method is difficult to interpret because it in- 
volves a combination of shear and compressive defor- 
mation, and it uses varying amounts and rates of shear. 


Capillary Viscometer 

Another method of obtaining “yield points” is to 
determine the minimum pressure required to cause 
flow in a capillary.* We used a modified ASTM Pres- 
sure Viscometer, and the data reported were obtained 
at a minimum discernible flow rate of 0.0020 cc/sec. 


New Flow Equation 


The following equation was recently developed for 
calculating the flow of greases in capillaries. 
t | 8LN, | 1+ 2.5V + 14.0V?; | 
v is the flow rate, P is pressure, r and L are the capil- 
lary radius and length, respectively, No is the oil vis- 
cosity, and V is the volume per cent solids. The term 
C is a function of the applied pressure and a “yield 
point” of the grease. With the above equation, vield 
points for flow were calculated. 


Stress-Strain Curves 

“Yield points” for greases are readily obtained from 
stress-strain (force-deformation) curves. A convenient 
and precise apparatus for obtaining these curves is 
shown in Figure 2. Through gears, the upper platen 
is driven at a controllable rate towards or away from 
the stationary lower platen. The rate can be varied 
from 0.005 to 50 cm/min. The force required to shear 
or compress samples of grease placed between the two 
platens is detected by a strain gage connected to the 
lower platen and is automatically recorded. The in- 
strument is reliable to +2 per cent over a range of 
stresses from one-quarter gram to a million grams. 

Stress-strain curves were obtained for deformations 
in shear and in compression. For studies of yield points 


CORRECTIONS MADE FOR BUOYANCY AND GREASE DISPLACEMENT 
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180 220 260 
PENETRATION, MM/ IO 
FIGURE 1, yield stress from ASTM cone penetration data 
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FIGURE 2, apparatus used to determine stress-strain curves 


in shear, samples were mounted as shown in Figure 3. 
The annular space between two glass cylinders 1.77 cm 
OD and 2.61 cm ID and 10 cm long was filled with 
grease. Before the samples were prepared, the greases 
were worked 60 strokes in the ASTM worker. After 
preparation, they were allowed to set for ten to four- 
teen days before testing. Tests were run at 25 = 1°C. 

The aged samples were placed between the platens, 
and the inner cylinder was forced to move with respect 
to the outer at a predetermined rate. The grease sheared 
at the inner cylinder. The total stress divided by the 
area of the inner cylinder in contact with the grease 
was taken as the shear stress. The standard deviation of 
repeat runs was 15 per cent. 

A typical stress-strain curve is shown in Figure 4. 
At low stresses and strains, the grease is elastic and 
the curve is essentially a straight line. As the stress is 
increased (at a constant rate of shear) the elastic limit 
of the grease is exceeded and the curve deviates from 
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FIGURE 3, apparatus and sampie used to determine yield 
points in shear 
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a straight line. The point of deviation is defined by 
rheologists as the yield point.’ As the stress is further 
increased, a maximum is reached. This point is com- 
monly called the ultimate yield point." The stress- 
strain curve for a lubricating aes is similar to that 
obtained by Bridgman for metals.’ In the case of met- 
als, the stresses are greater by a factor of at least a 
million. 

Studies of yield points in compression were made 
on unsupported cylinders of grease, which were pre- 
pared by extruding g erease from cork borers. The sam- 
ples were worked and aged as in the shear experiments, 
The lengths of the cylinders were at least twice the 
diameters in order to minimize end effects.’ After pre- 
pared samples were aged from ten to fourteen days, 
stress-strain curves in compression were obtained at 
25 = 1°C. A typical stress-strain curve in compression 
is similar to that in shear (Figure 4) except that great- 
er stresses are necessary to produce a given strain. 


GREASE D; STRAIN RATE =20x1079 SEC ~! 


ULTIMATE YIELD POINT 


YIELD POINT 


ELASTIC REGION 


0.02 0.04 0.06 
STRAIN, CYLINDER DISPLACEMENT IN CM 


FIGURE 4, typical shear stress-strain curve for grease 


Buckingham Equation 


A “yield point” can be calculated by applying the 
Buckingham equation to flow data.* 1” This equation 
is based on an ideal Bingham solid which starts to flow 
when the shear stress exceeds the Bingham ) yield point. 
We applied the Buckingham equation to capillary flow 


data and solved for the “Bingham yield point.” For a 
narrow range of shear rates, this two-parameter equa- 
tion can be made to fit experimental data in terms of 
a Bingham viscosity and the Bingham yield point. 
However, the yield points calculated by this method 
varied threefold, depending on w hether the high or 
low shear rate data were fitted by the equation. Be- 
cause the “Bingham yield point” depends upon the 
range of shear rates chosen to obtain a best fit of the 
equation with experimental data, we do not consider 
this yield point to be fundamentally significant. There- 
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TABLE | 
Composition and Properties of Test Greases* 
Grease Thickener ASTM Penetration 
Sample Type Wt% Unworked Worked 
Sodium Oronite GA-10} 336 354 
B= Sodium Oronite GA-10 265 305 
C Sodium Oronite GA-10 9 225 251 
D Sodium Oronite GA-10 11 197 216 
Sodium Oronite GA-10 13 174 189 
F Sodium Oronite GA-10 15 164 167 
G Lithium Stearate 14 152 216 


* Base oil had a viscosity of 2.30 poises at 25°C. 
¥ Sodium salt of methyl N-octadecylterephthalamate. 


fore, we are omitting Bingham yield points in this 
comparison. 


Data and Discussion 


Seven greases, whose composition and properties 
are giv en in Table I, were used to study yield points. 
The values calculated from data obtained by the dif- 
ferent methods are given in Table II. 


The rate of deformation affects the results, as shown 
by the stress-strain data in Figures 5 and 6. In both 
shear and compression, the yield stress descreases as 
the deformation rate decreases. This indicates that 
there is no single “yield stress.” It is probable that at 
very low pressures lubricating greases creep as do 
many solid materials, including metals. The detection 
of the creep depends upon the sensitivity of the in- 
struments used to measure flow and pressure. 

The above data show that for a given grease, the 
yield stress depends upon at least three factors: the 
ty pe of deformation, the rate of deformation, and the 
previous work history of the grease. These three fac- 


TABLE Il 


Comparison of Yield Stresses Determined 
By Different Methods 
Stresses given in g/cm” 


Calculated From New 
Grease ASTM Penetration Capillary Flow Stress-Strain Curve 
Sample Unworked Worked Viscom.* Equa. Sheart Compress? 


A + l 7 
5 12 3 
15 16 5 19 
28 10 
57 38 : 16 
140 125 54 3 28 
G 240 28 9 
*Capillary dimensions: r = 0.0215 cm; L = 1.52 cm. 


‘Ultimate yield point determined at a deformation rate of 
2.0 x sec—!. 


tUltimate yield point determined at a deformation rate of 
3.3 10-4 sec! 


**Grease too soft. 
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GREASES IDENTIFIED IN TABLE I 
TEMP=25 I°C 
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ULTIMATE YIELD SHEAR STRESS, G/CM* 


FIGURE 5, effect of shear rate on ultimate yield stress in 
shear 


tors are discussed below: 

Type of Deformation—A comparison of the data 
obtained in “shear” and “compression” by the stress- 
strain curve method shows that the type of deforma- 
tion is the principal cause for differing results. Yield 
points measued under compressive conditions averaged 
four times greater than those measured under shear 
conditions. According to theory,’ the compressive 
vield point of a perfect solid is greater than the shear 
yield point by a factor of 3.5. 

The high values obtained by the penetration method 
indicate that this method measured compressive yield 
points primarily. The capillary viscometer and flow 
equation methods appear to give yield points in shear. 
With more sensitive methods of detecting flow, the 
viscometer method undoubtedly would give lower 
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FIGURE 6, effect of shear rate on ultimate yield stress in 
compression 


values, more in line with those obtained for shear by 
the stress-strain curve method. ; 

2. Rate of Deformation—The yield stress both in 
shear and in compression increased an average of about 
40 per cent when the strain rate increased 100-fold. 
Methods involving widely different rates of strain 
should differ because of this effect. This is believed to 
be a secondary but real effect, because from an extra- 
polation of our data strain rates varying 10,000-fold 
are required to increase the yield point as much as 
100 per cent. 

If greases behave as a model of one spring and one 
dashpot in parallel (Kelvin Model), we would expect 
the yield point to increase linearly with strain rate." 
However, we find that yield stress increases with the 
logarithm of the strain rate. Greases are more com- 
plex than a simple Kelvin model. 

Work-History—The difference between the yield 
point of unworked and worked grease samples explains 
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to some extent the difference between the results of 
other methods. Working usually softens a grease; con- 
sequently, as shown in Table il, the yield point of a 
worked grease is usually less than that of the unworked 
grease. The generally accepted explanation is that the 
w orking process destroys more thickener junctions 
than it creates. At the time of testing by the various 
methods, the samples have not necessarily received the 
same amount of working or aging. 


Summary 


The yield points of lubricating greases were de- 

termined by five different methods. It was found that: 

1. The “yield point” 
method. 


2 ompressive } yield points should be and are high- 
er than shear yield points. This explains to a large 
extent the dependency of yield point upon test 
method. 

3. The “yield point” increases as the deformation 

rate increases both for shear and compressive 

stresses. 


is dependent upon the test 


We conclude that greases have many yield points, 
depending upon the type and rate of deformation. 
Therefore, the conditions under which yield points are 
obtained should be reported with the yield values. 
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how Molysulfide..grease helps 


Service Stations build 
NEW and REPEAT business 


Every time a service station does a lube job with 
Molysulfide grease, the customer gets his car back with 
a like-new ride. He gets a quiet ride and a smooth ride. 
So he comes back again and again. And each time he 
does, he’s a prospective customer for oil, gas and the 
whole TBA list. 

Because Molysulfide’s extra tough film of protec- 
tion bonds firmly to all bearing surfaces, Molysulfide 
chassis grease can’t be squeezed out, jolted out or 


washed out between lubrications. It stays right in 
there, fighting friction for a full thousand miles. Want 
proof? An independent research organization made a 
2-year, 2,000,000-mile road test of this new lubricant 
against a conventional chassis grease. They found that 
Molysulfide grease reduced wear on critical auto parts 
from 17 to 53%. 

When customers ask your service stations for Moly- 
sulfide grease jobs, it pays to be ready for them. 
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Reproducible 
Rust 


Test 
For 


Greases 


By: K. R. Fisch 
J. Messina 
H. Gisser 
U.S. Army Ordnance Corps 


TUDIES ON INSTRUMENT greases conduct- 

ed in the tropics during and shortly after the 

war years indicated a need for improvement of 
their rust preventive properties (1). Neither the fatty 
acid metal soaps nor the non-soap gelling agents pro- 
vide adequate rust protection per se. As a result, rust 
inhibitors for greases found increased use. The devel- 
opment of a technique for the evaluation of the rust 
protective properties of greases became therefore man- 
datory. The CRC recently completed the develop- 
ment of such a test method (141-957) (2). This test 
consists of lubrication and storage of bearings in a 
tightly closed jar containing a little water at 77°F. for 
fourteen days. 


The CRC procedure is a qualitative “go-no go” 
method which differentiates between inhibited and un- 
inhibited greases but is not too satisfactory in making 
a quantitative distinction between greases whose rust 
prev entive properties are not widely separated. There 
is still a need for a method that will enable distinguish- 
ing the difference in rust-preventive properties of 
greases made from good, indifferent, and poor rust 
inhibitors. Such a method is needed not only for use 
in specifications, but also in research on rust-preven- 
tive greases. 

One of the major factors associated with reproduci- 
bility, or the lack thereof, in rust-preventive tests on 
grease is the control of film uniformity. Another im- 
portant factor is the control of the environment in 
which the rust-preventive test is run, e.g. the humidity 

cabinet. In this work, we are primarily concerned with 
the development of a means for producing a test speci- 
men with reproducible grease film thickness as part of 
a grease-rust test. 

The most common method employed in producing 
films of controlled thickness is the Doctor Blade (3). 
Devices utilizing this principle, such as the Automatic 
Doctor Blade (ASTM method D823-45T), the Film- 
O-Graph, and many others are described in detail in 

Gardner and Sward (4). These methods deal with 
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committee for the journal invites authors 
to present work on lubricating greases and 
fluid gear lubricants, for future inclusion 
in the publication. 
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paint films applied to flat surfaces and are reasonably 
adequate for this purpose. They do not give satisfac- 
tory results with grease because of the cohesiveness 
of the latter and the fact that the grease does not flow 
freely. In order to overcome this difficulty, a grease 
coating device was designed employing he principle 
of the Doctor Blade in combination with some means 
to apply light pressure to the grease while the film is 
being applied to the specimen. In addition, the device 
was “designed to apply films to cylindrical specimens 
because it is simpler to produce cy ‘lindrical rather than 
flat specimens of the required uniformity. A cylindri- 
cal specimen also facilitates measurement of the thick- 
ness of grease film and eliminates the edge effect which 
is uapeunmeved in rust tests on flat surfaces. 


Grease Coating Apparatus 


A schematic drawing of the grease coating mechan- 
ism is shown in Fig. 1. The apparatus consists of a 
conical vessel which contains the grease. Grease films 
are applied by the mechanism in the following man- 
ner: The cleaned steel rod specimen is inserted in the 
holder, held in place by means of a recessed set screw, 
and placed in the cy linder so that the opening of the 
grease cup is blocked by the tip of the rod. The cone 
is filled with grease nearly to capacity, the cap is put 
on and the rod is then pushed i in all the way in order 
to prevent the grease from escaping through the hole 
in the cap (the tip of the rod pushes the excess grease 
out and the latter is removed). The cap is gradually 
turned until light finger pressure is applied to the 
grease. The specimen rod is then withdrawn from the 
grease with a uniform motion, while simultaneously 


ORIFICE DIAM. 9 239MM 


AIR VENT 


SPECIMEN HOLDER 


LJ 
FIGURE 1, grease coating apparatus 


uniformly turning the cap of the grease vessel so that 
a constant pressure is applied to the grease. The speci- 
men is removed from the holder and placed upright 
in a suitable support. The circumferential uniformity 
of the grease film on the specimen obviously depends 
on the degree of concentricity of the specimen rod 


_ TABLE I—GREASE COAT THICKNESS * 
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Grease No. 186 
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TABLE Il 
Frequency Distribution of Grease Thickness Measurements 
Thickness 
( Microns) 


Grease No. Total Pct. 


180 186 290 399 514 540 


41-45 5 — 15 I — — 21 12.5 
46-50 = 3 17 = 30 «17.9 
51-55 9 3 | 7 6 10 36 21.4 
56-60 2 6 3 11 10 3219.0 
61-65 1 12 —- — 8 32. 
66-70 7 42 
Total 28 28 28 28 28 28 168 100.0 
Range 


(microns) 22. 15 6 W HO 35 
Total Range 35-70 microns 
Average range 15 microns 


and the opening of the grease trap. The longitudinal 
uniformity of the grease film depends on the uniform- 
ity of the rod diameter and the fit of the specimen 
holder in the cylinder in which it lies. The maximum 
clearance between the specimen holder and the cylin- 
der wall is 6 + 3 microns. 


Film Uniformity 

In order to determine whether the films produced 
were uniform and of approximately equal thicknesses 
for different greases the following procedure was used. 
The diameter of the rod was measured to the nearest 
.0001 inch (2.5 microns). The rod was then coated 
with the grease and the latter was wiped off a longi- 


tudinal segment of the rod. The diameter of the rod 
plus the remaining grease coat was then measured with 
a traveling microscope (40X), the film thickness being 
equal to the difference between this measurement and 
the rod diameter. This technique is preferable to meas- 
uring a completely coated rod since it eliminates er- 
rors due to compensating non-uniformities in film 
thickness of opposite sides of the rod. 

Film thickness measurements were made on_ six 
greases, using four different rods for each grease. Four 
initial measurements were made on each rod at ap- 
proximately ¥% inch intervals. The rod was then 
cleaned, recoated, and three additional measurements 
were made at the top, middle, and bottom of each rod. 
The data are given in Table 1. Numbers one to four 
represent the first set of measurements and numbers 
five to seven the second set. The frequency distribu- 
tion of the data is given in Table 2. 

In order to evaluate the effect of variables in method 
and materials, the data were subjected to an analysis 
of variance (5,6). The effect of the following variables 
on film uniformity were studied: 


1. Effect of the functioning of the mechanisms, e.g. 
misalignment, excessive tolerances (referred to as 
main effect X). 

. Differences — the greases, ¢.g. texture, con- 
sistency (main effect Y). 

3. Irregularities in the rod diameters (main effect Z). 

4. Interactions between the above (effects XY, etc.) 
A significant variation in these effects indicate that 

the corresponding \ variable is causing a significant dif- 

ference in the uniformity of the grease film. Determi- 


TABLE Ill 
Analysis of Variance 


a. DETERMINATIONS 1 


Sumis of 
Squares of dev. 


Degrees of 


Variables Freedom 


To + 
Mean Square (0.05) 
Deviations Significance 
8.14 0.859 Not significant 
1028.09 108.51 Significant 
7.39 0.780 Not significant 
10.80 1.140 Not significant 
17.42 1.838 Not significant 
55.15 5.821 Significant 
9.4747 1.000 


b. DETERMINATIONS 5 TO 7 


10.50 0.741 Not significant 
589.96 41.64 Significant 

6.05 0.427 Not significant 
11.08 0.782 Not significant 

6.98 0.493 Not significant 
23.22 1.639 Not significant 
14.1667 1.000 


X 24.41 3 

¥ 5140.45 5 

Z 22.16 3 

XY 161.97 15 

XZ 156.76 9 

827.22 15 

X¥Z 426.36 $5 

Total 6759.33 95 

X 21.00 2 

Y 2949.80 5 

Z 18.16 3 

XY 110.83 10 

bv J 41.89 6 

348.25 15 

425.00 30 

Total 3914.93 71 
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TABLE IV 
Test Greases 


Grease No. Description 


NLGI 


Specification Consistency No. 


180 Li soap - diester 

186 Li soap - mineral oil 
290 Bentone - diester 

337 Bentone - diester 
338 Commercial grease 
361 Bentone - diester 


399 Li soap - mineral oil/diester blend 


501 Commercial grease 
514 Silica gel - diester 


538 Same as No. 399, plus rust inhibitor 


540 Na Soap - mineral oil 


US Army 2-134 2 
US Army AXS-637 3 
Experimental sample 0 
Experimental sample 2 
MIL-G-3278 2 
Experimental sample 1 
MIL-G-3278 2 
MIL-G-3278 2 
Experimental sample 2 
Experimental sample 2 
MIL-G-2108 2 


nations one to four and five to seven were analyzed 
separately and the results are given in Table 3. 

The analysis of the data indicates that variations 
caused by main effects X and Z and interaction XZ 
are not significant. This means that the apparatus as 
constructed is capable of producing uniform grease 
films. While the data in Table 3 show that different 
greases (main effect Y) may yield variations in film 
thickness, this is probably due to differences in texture 
and consistency. These variations do not, however, 
affect the uniformity of the film (interaction XY). 
The effect of differences among greases is limited by 
the physical characteristics of the apparatus, for there 
exists an upper limit for the film thickness and this 
depends on the total clearance available, i.e. the differ- 
ence between the cup opening and rod diameter. It is 
possible to produce a grease film the thickness of 
which slightly exceeds this total clearance. This can be 
done by exerting extra pressure on the grease during 
the coating procedure. The data show, however, 
(Table 2) that this occurred in less than five per cent 
of the cases. In the model used, the orifice diameter 
was 9.233 = .002 mm, and the measured rod diameter 


range was 9.100 to 9.134 mm (the median being at 
9.125), thus allowing a maximum of 67 + 2.5 microns 
for the grease film. It shsould be pointed out (Table 4) 
that the test greases were selected to cover the consis- 
tency range normally associated with instrument greas- 
es, from grease No. 186 with a penetration value of less 
than 250 to Grease No. 290 with a consistency border- 
ing on a semifluid system, and which may almost be 


applied by dipping. 
Rust Tests 


In order to test the reproducibility of the method, 
rust tests were conducted on a number of greases. 
Their compositions (Table +) included mineral oil and 
synthetic base fluids, soaps and nonsoap gelling agents, 
and the presence or absence of rust inhibitors. 

The specimens were prepared in the following man- 
ner: The specimen, a 4 inch X-1020 steel rod, is wiped 
dry with a lint-free cloth and polished with 3/0 and 
5/0 sandpaper. It is then submersed in boiling benzene 
(thiophene free) for approximately 3 minutes, re- 
moved, and placed in boiling petroleum ether (BP 
30-65° C.) for another three-minutes. The application 


TABLE V 
Rust Tests 


Mean Film 


Grease No. Thickness, Microns A 


Stand. Stand. 


Rust Formation, Hours Mean Dev. Dev. 


& D H ours H ours Per C ent 


180 50 900 1000 940 940 O45 41.23 4.36 
186 62 1400 1280 1324 1400 1351 59,37 4.39 
337 46 144 196 240 204 205 40.94 20.0 
338 53 1400+ 1400+ 1400+ 1400+ 14004... 
361 120 120 144 144 132 4.38 3.32 
39) 5 306 384 336 306 333 36.83 11.06 
591 1400 1244 1244 1400 1322 45.03 3.41 
514 5 126 154 154 147 147 4.24 2.88 
538 880 1024 1100 1041 120.9 11.61 
AVE. 
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of the grease film is then carried out as previously 
described. The specimens were then placed in a hu- 
midity cabinet and exposed to the following cyclic 
conditions: Four hours at 80 per cent RH and 110° F., 
followed by four hours at 95 per cent RH and 130° F. 
The transition from the low to the high conditions 
produces a controlled condensation per riod. Four speci- 
mens were used per grease and the tests started at the 
low conditions. The appearance of one rust spot, one 
mm or larger, in diameter, which grows perceptibly 
over a period of 24 hours, or two or more rust spots 
of any size were taken as the time of failure for the 
specimen. (The relative severity of the conditions in 
this cabinet is considerably greater than that of the 
conventional 100 per cent ‘humidity cabinets. Limited 
comparisons were made with the JAN-H-792 humid- 
ity cabinet, using oils. These tests indicated an ap- 
proximate severity factor of 2.5). The results of the 
rust tests are in Table 5. The data show that the level 
of reproducibility is essentially the same regardless of 
the duration of the test. The overall reproducibility 0 of 
the test expressed by the standard deviation as a frac- 
tion of the mean is 7.6 per cent. The data further show 
that this test is capable of distinguishing not only be- 
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tween good and bad greases but also between good 
and better greases, W hich is most desirable in an eval- 
uation of a rust inhibitor or the effect of inhibitor con- 
centration. 
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From the Car Dealer's Viewpoint — 


How to Get the Motorist to Lubricate 
Every 1,000 Miles 


By: M. M. Borski 

Cc.B. O'Malley, Inc. (7 
=. 


; wat Presented at the NLGI 26th annual 
+ 4 ¥ meeting in Chicago, October 1958 


N OLD tried and true way to get customers to 
lubricate at 1,000 mile interv als is to never let a 
customer get out without a lubrication once he 
has set foot in for another service, and the records or 
sticker say he needs one. This is still good salesmanship, 
although | it smacks of “barber- -shopping” a customer. 
This is a type of “selling” which is opposed to educat- 
ing a customer, which is the basis of our problem. Cus- 
tomer education cannot be accomplished by salesman- 
ship alone, but can only become a fact w hen all areas 
of retail merchandising come to play on the objective. 
In our buyers market, a high degree of sales resistance 
has been dev cloped i in the thirteen years since the end of 
the war. Customer’s dollars are sought after in so many 
different ways that a subconscious wall goes up as soon 
as the first sign of a pitch is made. However, if he is 
conditioned properly and comes to the decision to 
make a purchase by himself, everyone’s job is a lot 
easier. This conditioning process is the backbone of suc- 
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cessful retail merchandising in this merchandising- 
minded decade that we live in. It is considerably more 
difficult to achieve than merely asking for the order 
through the “hard sell” formula. This conditioning 
process is the key to merchandising—a key that hun- 
dreds of millions of dollars are spent on each year, and 
I don’t believe that a universal solution will ever be 
found—as none exists. A key is a very individual thing, 
designed to fit one lock and only one lock. Therefore, 
the things that will condition one customer will not 
condition another. The high-priced hucksters that in- 
fest the advertising agencies of Michigan Avenue here 
in Chicago will tell you, in all sincerity, that advertis- 
ing is the universal answer. The high- pressure drum- 
mers that peddle gimmicks to unsuspecting retail mer- 
chants will all but “guarantee you” success. Oil sales- 
men, God love them, will tell you that their brand of 
oil has a magnetic attraction that will make you in- 
dependently wealthy. All of the foregoing are factors 
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that, each in their place, have a role in merchandising 
that conditions the public, but as soon as you concede 
that one is your trump card, you admit defeat. 

The service department of an automobile agency is 
interested in lubrication business because it is profitable, 
but this isn’t a very good sales story to the customer. 
We have 33 people on our payroll and a good lubrica- 
tion business is one way of reducing the overhead. We 
want to lubricate every car that comes in. But a car 
dealer does not get the exposure to the customer that 
the men in the service station do. When the writer 
worked at a service station, a good customer came in 
about twice a week for gas, and we got to know them 
and their requirements very well. They come to an au- 
tomobile agency only three or four times a year. We, 
therefore, have to depend on“mechanized” selling a 
great deal to take the place of personalized selling as 
best it can. Since we do not have the personal contacts, 
we have to send out costly mailers, use specials and 
“loss-leader” promotions, et cetera. We have to try 
and wed the customers to our place of business. To ac- 
complish this, we feature parts warranty, which is a 
warranty extended by an oil company w hich agrees to 
replace jubricated parts for the length of the warranty 
period—usually 25 to 35 thousand miles. For this ‘ ‘parts 
warranty” to stay in effect, the owner must lubricate 
and change oil at least every 1,250 miles—and in your 
place of business. This is one of the many devices de- 
signed to instill in the customer’s mind the desirability 
and value of bringing his car “bome” for service. And 
when he does, we have a tailor made opportunity to 
sell him a lubrication job. 


We have yet another selfish reason for bringing a 
customer’s car to us for service of any kind. We want 
to make sure that the car is serviced properly so that 
they will be so satisfied with its performance, that they 
will buy another car from us in one, two, or three 
years. And talking about keeping the customer satis- 
fied, a point that shows how important a part lubrica- 
tion plays in that satisfaction, we want to mention the 
front end ball joints on some new models,. These 
ball joints begin to “grunt” pretty bad when they are 
not properly lubricated. The customer hears that 
grunt—he brings his car in—we lubricate it and the 
grunt goes away. It’s an understandable example to the 
customer of the importance of regular lubrication. The 
ball joint “grunting” that results from improper lubri- 

cation can reflect on the car and hurt the chances of 
our selling this customer another car in the future. 

Regarding oil changes, many customers have the 
strong belief that they can drive thousands and thous- 
ands of miles without changing the oil and to them it 
still looks good. It is difficult for them to understand 
that even though it might look the same, it doesn’t 
have all of its original properties, hence it is worn out. 
To change this thinking required education, not hard 
sell, obnoxious salesmanship. Many auto manufactur- 
er’s manuals recommend oil change periods of from 
500 to 3,000 miles—depending on the type of driving 


the individual motorist does. Many motorists state, 
“Oh, I never use my car under extreme conditions, 
never abuse it, so why should I change oil every 1,000 
miles? Why, we only use it for short trips to w york, to 
the store and etc.’ ’ Actually it is usually not too difficult 
to point out to a motorist that short trip driving is the 
hardest type of service his unit can be subjected to, ex- 
plain to him that practically all wear in a modern en- 
gine occurs during the start and warm-up period, that 
sludge and carbon deposits build up much more rapid- 
ly this way than from high speed highway driving. 
These tiny bits of carbon are actually abrasives, the 
only way he can rid his engine of these harmful abra- 
sives is by changing his oil. After motorists have been 
educated to these facts and ideas, selling these services 
to them is almost automatic. 

The cars that are sold in our agency cost as much as 
I used to make in a year, and it wasn’t too many years 
ago either. A $4,000.00 automobile next to the price of 
a lubrication is a pretty big thing and a good sales tool 

—a tool that utilizes the safety approach. Our agency 
uses this comparison very effectively, as we service 
some 45 cars for something daily. Of this number, we 
lubricate an average of 30 w hich is considered pretty 
good. 

Customers, when they are confronted with a techni- 
cal problem, like to have the confidence of the men 
making the recommendation. If this confidence and 
trust isn’t there, you are just another garage. We work 
hard on getting this confidence—not in words, but in 
actions. 

How do you develop this trust? That’s a good ques- 
tion. How can a guy like me achieve the same type of 
trust as a professional man, such as a doctor or dentist 
has? When a doctor tells you your kid has to have his 
tonsils out, you take his word as you trust him and you 
believe that he isn’t merely trying to beat you out of a 
fee. As a “doctor of motors”, our “patients” have to 
have confidence in us so that when we tell them they 
should have their cars lubricated every 1,000 miles for 
safety, they'll believe it and get it done. 


The manufacturer’s recommendations can be a good 
sales tool, or it can be a liability. For instance, the own- 
ers manual of the type of car that we service most in 
our shop, recommends that the car be lubricated every 
2,000 miles. Other makes are now using a more realistic 
figure of 1,000 miles. When we say that “our experience 
has shown us that 1,000 miles is better,” or if we say 

“wwe have found that 1,000 miles is better,” the customer 
has to respect our judgment; he has to have confidence 
in us. 

Lubrication, when properly done, is more than 
merely hitting a few fittings. It provides an opportunity 
for the service man to check many important areas 
that he wouldn’t normally have the opportunity to. 
Encourage the customers to watch the work being per- 
formed. About one half our customers do and they're 
impressed by the completeness of the work. This sells 
lubrication. A clean, well kept shop is important if you 
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hope to develop the respect of your customers. This 
sells lubrications. 

Admittedly, this has been a group of personal ex- 
periences rather than a bag full of tricks. There is no 
bag full of tricks, or pat formula on how to get your 
customers to lubricate every 1,000 miles for safety. 
There are a number of sound merchandising principles 
that have worked for us; perhaps they could work for 
others. And finally, I am sure of one thing that would 
help more than anything else, and I’ve saved it till the 
very last. The ‘ ‘lubricate every 1,000 mile” idea is go- 
ing to take root only in isolated cases here and there, 
and only while the individual management keeps 
pressing. The idea will never take hold all over, as it 
must to produce the values that I think it has, until the 
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M. M. Borsk1 started out in the automobile 
business as a service station attendant. Later 
he became a lubrication man for a new car 
dealer and worked his way up to mec hanic, 
shop foreman, assistant service manager and 
finally service manager. During the period 
1956 to 1958 he was employed by the Olds- 
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car manufacturers stop recommending long interval 
lubrication periods and oil company engineers stop 
pussy -footing and saying that their oil lasts forever. I 
know that just recently a paper was read stating that oil 
does wear out. That’s only one man, one paper, and it 
just happened ) yesterday. So it doesn’t mean too much 
yet. The majority of oil company technical people are 
still not ready to accept the value of 1,000 mile lubrica- 
tion because if they were, they would do a better job 
of convincing the car manufacturers. So I could wind 
up this talk by putting the title of my talk in the form 
of a question: “How Can We Convince The Motorist 
To Lubricate For Safety Every 1,000 Miles?” The an- 
swer in the main, in my opinion, would be: “Let’s start 
with you! And I hope you start.” 


mobile division of General Motors as a Serv- 
ice representative in the Chicago metropoli- 
Mr. Borski is married and has one 
child and has served three years in the U.S. 
Army. He currently holds a position as serv- 
ice manager for C. B. O'Malley, Inc., one of 
Chicago’s leading Oldsmobile dealers. 


TOMORROW- LAND | 
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Located at Harvey, Illinois, is one of the most extensive installations of its kind 


SINCLAIR PRODUCES 
OVER 500 SPECIALIZED 
LUBRICANTS 


in the world—Sinclair Research Laboratories. These facilities are an for 


important part of Sinclair’s investment in the future. Here is where Sinclair 
engineers and chemists work to develop new products and improve the quality 
of existing ones. At these famous laboratories were developed the Sinclair 
lubricants now solving difficult problems in all branches of industry. If you have 
a special lubrication problem, write today to Sinclair Refining Company, 
Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


Sinclair REFINING COMPANY 
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TURBINES 
DIESEL ENGINES 
PLANT MACHINERY 
METAL WORKING 
AUTOMOTIVE EQUIPMENT 
and many other applications 
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International Lubricant corpora- 
tion, manufacturers of lubricating 
greases and motor oils since 1929, 
has moved its executive offices and 
laboratory facilities into a hand- 
some, new $850,000 two - story 
building of contemporary design 
on its 23-acre tract just northwest 


FOUNDER and president, W. H. Saun- 
ders, Jr., with company seal in back. 


New Quarters for ILC 


of the city limits of New Orleans 
on the Airline highway. 

The move into the 21,000 sq. ft. 
structure of reinforced concrete 
was made primarily to bring to- 
gether all of ILC’s extensive labor- 
atory and testing equipment, much 
of which been scattered 
throughout the plant on the same 
property since the destruction of 
the former lab by fire on December 
13, 1955. 

In addition to the unified labora- 
tory facilities, which occupy triple 
the space of the old lab—about 6,400 
sq. ft. in all on one floor, or the en- 
tire south wing—the new building 
contains executive and sales offices 
for ILC, which makes lubricating 
greases and oils for automotive, 
marine, aviation and industrial uses. 


Research Continuing Program 

“We have always done our best 
to develop and manufacture the 
finest greases we could and to carry 
on maximum research in this field,” 
William H. Saunders, Jr., founder 
and president of ILC, said on the 
occasion of the move. “We regard 


the new laboratory here as the most 
important part of that continuing 
program.” 

“This program is under the di- 
rection of Harold M. Fraser, our 
vice president in charge of manu- 
facturing, research and develop- 
ment, and it has enabled Interna- 
tional Lubricant to pioneer in the 


VICE president of manufacturing and 
research for ILC, Harold M. Fraser. 
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TWILIGHT view of ILC 
lab, which houses more 
than 20 chemists in 
modern testing and re- 
search facilities, just out 
of New Orleans. 


production of a lithium 12 hydroxy 
stearate as a carrier, a kind of ‘glob- 
al grease,’ and to develop a calcium 
hydroxy stearate grease with an 
unusually high degree of corrosive 
resistance and mechanical stability.” 


The 20 chemists who make up 
Fraser's staff use laboratory facili- 
ties that are divided into four sec- 
tions—one for oil testing, one for 
grease testing, one for research, and 
the pilot plant. Recognized oil and 
grease testing facilities are supple- 
mented by ILC’s wet- and dry-os- 
cillating friction machines and the 
heated roll test, as well as other lab- 


oratory equipment. 

Other features of the lab, which 
Saunders regards as one of the most 
extensive in the lubricant process- 
ing field, are a walk-in cold room 
where greases are tested at 40° be- 
low zero Fahrenheit; a uniform 
temperature room (77°F); a flash 
and fire room; a dark room with a 
microscope, a spectroscope and an 
electronic colorimeter, and a com- 
prehensive reference library. 


Sharp Contrast with Old 


The new lab is in sharp contrast 
to the 300 sq. ft. assigned to Fraser 
when ILC began its operations 30 
years ago in a two-story steel build- 
ing with a total floor area of just 
12,000 sq. ft. on a %-acre plot that 
is the heart of the present property. 
Fraser had to do most of the testing 
himself, and to maintain the pro- 
duction line. 

The rather primitive, if effective, 
production facilities have been rad- 
ically changed, too. Today ILC has 
a grease plant with an approximate 
capacity of 90,000,000 Ibs. a year, 
a modern oil compounding plant 
for handling, storing, blending, fill- 
ing and canning as much as 350,000 
to 400,000 gallons a day; barge un- 
loading facilities on the Mississippi 
River with two 8-inch pipe lines to 
its tank farm where 7,000,000 gal- 
lons of oil can be stored. 

In 1946 ILC was purchased by 
the Shell Oil company, one of its 


QUALITY control in the new laboratory with chemist R. W. Beron allies water 


determination in each grease batch. 
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SALESMAN on the job B. G. 
Symon, just made vice president, sales. 


best customers for the ten years 
preceding the change in ownership. 
Saunders and Fraser continued as 
the operating officers, and last year 
Benjamin G. Symon, who had been 
manager of the industrial products 
department for Shell in New York, 
was added to the management team 
as vice president of sales. 


(Saunders is a former president 
of the Institute, a director since 
1933, and the one founder of NLGI 
still active in the Institute. Symon is 
a former president and director, 
having served since 1944 until his 
retirement from the Board last year. 
Fraser has long been active in Tech- 
nical Committee affairs, and is one 
of the first recipients of NLGI’s 
“Award of Achievement.” ) 


PACKING cylinder, technician Joseph 
Steinkamp readies heated roll test. 
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Processing 
Fused Metallic Soaps in 
Lubricating Greases 

Renshaw and Lamson (U.S. Pat- 
ent 2,861,950) describe the produc- 
tion of lubricating greases in which 
metallic soaps are fused, cooled, 
mixed with lubricating oil and 
milled at room temperature. 

Thus, lithium stearate was fused 
and four grams of this soap was 
ground to pass a 28 mesh screen 
and be held on a 42 mesh screen. 
After mixing this soap with 21 
grams of a lubricating oil having 
a viscosity of 65 SUS at 210°F., and 
passing through a three roll paint 
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mill three times a lubricating grease 
resulted having 16 per cent soap 
and a micro penetration of 88. 


Method of Grease Manufacture 
Comprising Shearing 

A limited amount of shearing is 
recommended in the case of the 
manufacture of lubricating greases 
thickened with lithium hydroxy 
stearate. For this purpose Pitman, 
Hordan and Bright (U.S. Patent 
2,870,090, assigned to the Texas 
company ) pass a cooled mixture of 
the soap and oil through a shear 
valve with a pressure drop across 
the valve of 15 to 200 psi. The 
shearing employed is represented 


by an amount of work expended 
upon the grease of 50 to 500 pounds 
per pound of product. 

By the use of such a method of 
shearing the soap content for a giv- 
en grade of lubricating grease is 
greater than when milling is used. 
For example a mixture was made 
containing six per cent of lithium 
soap of 12-hydroxy stearic acid 
which, after melting at 395 to 
405°F., was cooled by recycling 
through an external cooler. Por- 
tions of the cooled mass were with- 
drawn from the kettle through a 
shear valve adjusted to a 65 or a 90 
pound pressure drop. Another por- 


LABORATORIE s. INC. 
‘Garden City Park, 1. 
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tion was passed through a Premier 
colloid mill adjusted to 0.003 inch 
clearance. The following table in- 
dicates the effect of various meth- 
ods of treatment on penetrations. 


TABLE | 
Finishing Method ASTM Penetrations 
Tf 
Unworked Worked 
No Shearing 400+ 379 
Colloid Mill Treatment 288 315 
Shear Vaive, pressure drop 
65 psi 370 366 
90 psi 356 357 
Application 
Life-Lubricated vs Conventional 
Bearings 


W. A. Williams, Power Trans- 
mission Design, February 1959, p. 
45-46. 

Consideration is given to the rea- 
sons why one or the other of the 
above types of bearings should be 
selected for use or installation. A 
larger part of such reasons for se- 
lection are concerned with lubrica- 
tion and therefore are of interest to 
our group. 

It is stated that the bearing manu- 
facturer will not take a chance on 
using a cheap lubricating grease for 
a life-lubricated bearing. Further, 
the right amount of such lubricant 
will be used and this will be applied 
under ideal conditions so that con- 
tamination and dirt will not be in- 
troduced. Since the sealed-for-life 
bearing is built to be free of most of 
the human elements of miainte- 
nance, it is desirable in appliances 
and other products where mainte- 
nance is impossible. This type of 
bearing uses grease only. 

The conventional bearing, which 
can be relubricated at will, has a 
number of advantages. For lightly 
loaded bearings, at normal speeds 
the life of the lubricating grease is 
normally shorter than the bearing 
life and thus there is an advantage 
in being able to replace the lubri- 
cant at regular intervals. Under 
conditions of high speed the life of 
the lubricating grease is still shorter 
and therefore permanent lubrica- 
tion is not practical. The same is 
true of bearings operating at tem- 
peratures of 250°F. or above since 
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few lubricating greases will stand 
up under such conditions and hence 
must be replaced frequently. 


Testing 
Grease Testing 


J. K. Vose, Scientific Lubrication 
11, No. 2, p. 14-17, 1959. 

The author, who is connected 
with the Motor engineering dept., 
Metropolitan - Vickers Electrical 
Co., Ltd., states that much of the 
credit for the increase in both num- 
bers and applications of electric 
motors over the past fifty years is 
due to the successful adoption of 
the grease-lubricated rolling bear- 
ing. The availability of suitable lu- 
bricating greases is of such impor- 
tance to manufacturers of motors 
that investigations have been made 
into the performance of various 
types of such products. 

By the early 1930's a high-qual- 
ity soda base grease was accepted 
as the most suitable for this service. 
It was considered that such a lubri- 
cant functioned by “weeping” of 


oil from the grease close to the 
bearing. To determine the rate of 
oil-release from the lubricant an oil- 
release test was devised (see Scien- 
tific Lubrication, December, 1958). 
Such a test was therefore made a 
part of the purchasing specifica- 
tions. However, from 1939 to 1945 
and even thereafter there was a de- 
terioration in the performance of 
available lubricating greases. 


This led to the development of 
the M-V grease-testing rig (see 
Metropolitan-Vickers Gazette, De- 
cember 1956). This makes use of 
bearings of three inch bore diam- 
eter operating at 3,000 rpm. 


Tests to date indicate that lithium 
base lubricating greases are superior 
to soda and soda-lime greases pre- 
viously used. In fact the excellent 
performance of such lubricants 
poses a difficulty in the length of 
time required for a test, in fact the 
author states: “With the best lith- 
ium greases tested so far, only one 
test per annum can be completed 
on each rig.” 
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Open Gear Lubricants 

According to McGrogan (U.S. 
Patent 2,870,089, assigned to The 
Atlantic Refining Co.) open gear 
lubricants which have high drop- 
ping points and still remain plastic 
and tacky at low temperatures con- 
sist of a small amount of sodium 
soap formed in situ in a residual 
steam refined asphalt. 

The recommended asphalt is a 
No. 2 saturant grade which is par- 


tially oxidized. Such a typical prod- 
uct had a penetration at 77°F. of 
293, a viscosity Saybolt Furol at 
300°F. of 42, and a flash point of 
475. 

The preferred fatty acids used 
are those of hydrogenated fish oil. 
A typical lot of the gear lubricant 
started with the addition of 5718 
pounds of No. 2 saturant grade as- 
phalt in a kettle equipped with a 
“lightning” mixer, a recycle gear 


LES FRICTION SAYS: 
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pump and an air blower. All three 
of these mixing devices were used 
and the charge heated to 150 to 
190°F. before 150 pounds of hydro- 
genated fish oil fatty acids were 
added. Next the temperature of the 
mass was increased to 190 to 195°F. 
and a 25 per cent solution of so- 
dium hydroxide, containing 21 
pounds of the solid alkali, was add- 
ed. After two hours the tempera- 
ture was increased to 225 to 230°F. 
while the mixing was continued. 
Air blowing was intermittently 
stopped for the incremental addi- 
tion of 152 pounds of graphite. Fi- 
nally 61 pounds of methyl lardate 
was added and mixing, recycling 
and air blowing continued at a 
temperature of 230°F. until the lu- 
bricant had an ASTM dropping 
point of 360°F. Heating and air 
blowing were discontinued and 10.9 
weight per cent of Stoddard Sol- 
vent was added at the suction side 
of the recycle pump. 


The final product had an ASTM 
dropping point of 378°F. and an 
unworked penetration at 77°F. of 
343. The product was stated to 
have extreme pressure qualities. 


In general 0.88 to 4.39 per cent 
of the fatty acids are used in form- 
ing the lubricant. The Stoddard 
Solvent used can be increased or 
omitted. In the latter case up to fif- 
teen per cent of a 100 viscosity 
SUS at 100°F. can be included in 
the final gear lubricant. Likewise 
either the graphite or the methyl 
lardate or both can be omitted from 
the composition. 


Gear Lubrication 
Lubrication Problems in 
High-Speed Gears 
Jack W. Dern, Lubrication En- 
gineering, 15, p- 23-27, 1959. 
Problems connected with lubri- 
cation of spur gears operating at 
pitch line velocities of 20,000 to 
25,000 feet per minute are dis- 
cussed. It was found that gas tur- 
bine oil, specification MIL-L-7808 
proved to be a satisfactory lubri- 
cant for the gears in question. 
This oil was sprayed by jets on 
the leaving side of the mesh. Scav- 
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enged oil flow from both gears and 
bearings required design improve- 
ment so that removal would use up 
some of the kinetic energy of the 
oil. 


Compositions 
Lubricating Greases Thickened 
With AZO Compounds 

Lyons and Odell (U.S. Patent 
2,851,418, assigned to The Texas 
company ) use fifteen to 35 per cent 
of high melting azo pigments to 
thicken lubricating fluids, such as 
mineral oils, esters and _ silicone 
polymers, and form lubricating 
greases which are useful for high 
temperature bearing applications. 

Milling of the pigment with the 
fluid forms the lubricant. For ex- 
ample, 25 per cent of azo pigment 
was mixed with 71 per cent of a 
fluid consisting of 7.1 per cent min- 
eral oil and 92.9 per cent of a syn- 
thetic ester. One per cent of diph- 
enyl-p-phenylene diamine was dis- 
solved in 3 per cent of tricresyl 
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phosphate and added to the above 
mixture after which the total mass 
was passed through a Premier col- 
loid mill. This gave a lubricating 
grease with a worked penetration 
of 283 which ran 210 hours in a 
high temperature bearing test at 
400°F. 


Lubricating Grease Containing 
A Boron Ester 

Dykstra (U.S. Patent 2,862,879, 
assigned to Ethyl corporation) 
makes use of esters of metaboric 
acid to remove nitrogen from pe- 
troleum hydrocarbons. In one ex- 
ample, 318 parts of a toluene solu- 
tion of isopropyl metaborate con- 
taining 13.2 parts of boron were 
reacted with 32,900 parts of a neu- 
tral lubricating oil of 31.1° API 
gravity and a viscosity of 125.4 
SUS at 100°F. The oil contained 
0.0029 per cent basic nitrogen be- 
fore treatment. After the above 
mixture was stirred for 11 hours at 
50°C. and allowed to settle at room 
temperature for 31 hours a gelatin- 
ous precipitate was removed by fil- 
tertion. 

Analysis of the oil after filtration 
showed a basic nitrogen content of 
0.0011 per cent and also that sub- 
stantially all of the boron remained 
in the oil. Eighty-eight parts of this 
oil were blended with one part of 
lithium stearate and eleven parts of 
aluminum stearate to make a lubri- 
cating grease which was stated to 
be of superior quality. No other in- 
formation about the lubricant is 
given. 


Hydrous Metal Salts as Thickeners 
For Lubricating Greases 

According to Morway (U.S. Pat- 
ent 2,863,847 assigned to Esso Re- 
search and Engineering Co.) lubri- 
cating fluids can be thickened to 
grease consistency with five to 30 
weight per cent of a hydrous mix- 


ture of a metal salt of a low mole- 
cular weight acid and a metal salt 
of intermediate molecular 
weight acid. The low molecular 
weight acids include formic, acetic, 
propionic, acrylic or lactic. The in- 
termediate molecular weight acids 
include those having seven to ten 
carbon atoms per molecule with 
caprylic being preferred. The ratios 
of low to intermediate molecular 
weight acids should be between 
two to one and 40 to one. 

For example, 66.7 parts of a min- 
eral lubricating oil having a viscosi- 
ty of 80 SUS at 210°F. and 12.8 
parts of hydrated lime were 
charged to a kettle and mixed to a 
smooth slurry at about 70°F. A 
mixture of eighteen parts of glacial 
acetic acid and 2 parts of commer- 
cial caprylic acid was then added 
to the kettle resulting in an imme- 
diate reaction which raised the tem- 
perature of the mass to about 
190°F. where a_ solid product 
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formed. Stirring was continued un- 
til the lubricating grease cooled to 
about 100°F. 


The smooth lubricating grease 
formed above had the following 
penetrations: unworked 220, 60 
strokes 252, 75,000 strokes 319. The 
product carried a 50 pound load on 
a Timken test. While other metals 
can be employed to form the thick- 
ener, the alkaline earth metal com- 
pounds exhibit outstanding load 
carrying characteristics. 


Herbicidal Grease Composition 


A grease is described by Bart- 
lett, Brugmann and Morway (U.S. 
Patent 2,867,519 assigned to Esso 
Research and Engineering Co.) 
which is effective for killing poison 
ivy, poison oak, weeds, brush and 
trees. This consists essentially of 
what would normally be a lubricat- 
ing grease containing 0.5 to ten 
weight per cent of a metal salt of 
2,4-dichlorophenoxy-acetate. 


Thus, five parts of 2,4-dichloro- 
phenoxyacetic acid and fifteen 
parts of hydrogenated fish oil fatty 
acids were mixed with 75.7 parts of 
a hydrofined coastal type petrole- 
um distillate having a viscosity of 
55 SUS at 210°F. After the mixture 
was heated to 150°F., 38 parts of a 
ten per cent aqueous solution of 
lithium hydroxide was added. The 
mass was heated to 400°F. with 
stirring and 0.5 part of phenyl alpha 
naphthylamine added before pour- 
ing into pans to cool. The cold 
grease cake was homogenized to 
yield a smooth, adhesive product 
having a worked penetration of 275 
and a dropping point of 360°F. The 
product was not soluble in boiling 
water and hence would not be dis- 
placed by rain after application. 

The grease described can be di- 
luted with regular crank case oil 
or even with drainings to the point 
where it can be sprayed. While 0.5 
to two per cent of the floricidal 
chloroacid compound are frequent- 
ly sufficient, the preferred amount 
is two to eight per cent. 

If the herbicide is to be dispensed 
from metal applicators, the addition 
of corrosion inhibitors, such as 
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sorbitan monooleate, to the mixture 
is desirable. 


Composition and Process 
Anhydrous Calcium 12-Hydroxy 
Stearate Lubricating Greases 

Production of grain-free, sub- 
stantially anhydrous lubricating 
greases, in which the thickener is 
obtained by lime with 
commercial - hydroxy _ stearic 
acid, is daniiegh by Dilworth Cul- 
nane and Nelson (U.S. Patent 2,- 
862,884 assigned to The Texas Co.), 

To obtain lubricating grease of 
the character described, it is stated 
to be necessary that the hydroxy 
fatty material contain at least three 
per cent by weight, and re 
four to ten per cent, of estolides 
These estolides are intermolecular 
esters and polyesters formed by the 
reaction of the hydroxy grou of 
one molecule of the hydroxy lety 
acid with the carboxy group of an- 
other. 

Further, the presence of a small 
proportion of naphthenic distillate 


ALWAYS 


MEASURABLY BETTER THAN 


lubricating oil having a viscosity of 
40 to 600 SUS at 100°F. is necessary 
during the saponification step. The 
proportion of this oil to the hy- 
droxy fatty acids used should be 
0.5 to one to about five to one. 

The proposed method of manu- 
facture of the subject lubricating 
grease consists of reacting the hy- 
droxy fatty acids in the presence of 
the naphthenic oil at 280 to 330°F. 
for a time sufficient to dehydrate 
the mass after which additional oil 
is added as the mixture is stirred and 
cooled to about 200°F. A variation 
of the processing consists of react- 
ing the major portion of the lime at 
150-210°F and adding the remaind- 
er of the lime at about 270°F. 


Thus, a kettle was charged with 
9.43 pounds of a naphthenic oil hav- 
ing a viscosity of 59.4 SUS at 
100°F., 9.43 pounds of Hydrofol 
acids 200, 6.5 pounds of water and 
629 grams of dry powdered lime. 
The Hydrofol acids 200 contain 
about five per cent of estolides. The 


charge was heated with stirring to 
182 to 197°F and held at this tem- 
perature for four hours after which 
it was brought up to 300°F. in 
about 1.3 hours and finally held at 
303 to 309°F. for an additional half 
hour. With the heat cut off, addi- 
tional oil was fed in while the mass 
cooled to 176°F. during about 
twelve hours. At a temperature of 
190 to 200°F. 1352.5 grams of sor- 
bitan monoleate (Span 80) and 
227.3 grams of Ortholeum 300, dis- 
solved in a portion of the oil were 
added together with 450.8 grams of 
Manvel residuum having a viscosity 
SUS of 731 at 210°F. The finished 
lubricant, at 170°F., was pumped 
through three 60-mesh screens to 
give a smooth, buttery product. 


The resulting lubricating grease 
contained 10.1 per cent soap and 
0.1 per cent of water. The dropping 
point of the product was 279°F. 
and the worked penetration 290. 
Such a product is said to meet the 
specifications of MIL-G-10924. 


FATTY ACIDS by A. GROSS 
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© Controlled fatty acid radical content 
Controlled purity content 

¢ Ease of saponification 

¢ Resistance to oxidation 

© Shipment to shipment uniformity 


¢ Light color 
Color 1” Lovibond Red 
Color 1” Lovibond Yellow 
Saponification Value 198-203 
Acid Value 197-202 
% F.F.A. as Oleic Acid i 
lodine Value (WIJS) 
Refractive Index 50°C. (Average) ..... 1 A495 
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Dr. E. H. Bluman Retires as 
Head of Harchem Division 


Wallace & Tiernan Inc. of Belle- 
ville, N. J. announced the retire- 
ment of Dr. Ernest H. Bluman as 
president of its Harchem division 
effective April 30, 1959. The Har- 
chem division is a prominent manu- 
facturer of industrial chemicals in- 
cluding plasticizers, sebacic acid 
and fatty acids. Dr. Bluman has 
guided Harchem’s operations in 
these fields since Wallace & Tier- 
nan’s acquisition of W. C. Hardes- 
ty company and Hardesty Chem- 
ical company early in 1955. Dr. 
Bluman will continue his associa- 
tion with Harchem in a consulting 
capacity. 


Dr. Bluman was formerly execu- 


People in the Industry 


tive vice-president of W. C. Har- 
desty company, Inc. of New York. 
He was associated with this organi- 
zation since 1940. 

Educated in Germany, Dr. Blu- 
man received the degree of Doctor 
of Engineering from the Institute 
of Technology of Berlin-Charlot- 
tenburg in 1920. For a number of 
years he was active in the fatty acid 
and related chemical industries in 
Europe. He served the well-known 
German chemical firm, Vereingte 
Stearinwerke of Hamburg, as man- 
aging director. He is Harchem’s 
NLGI Technical representative. 


Emery Promotes 
Dr. Charles G. Goebel 


The promotion of Dr. Charles G. 
Goebel to the position of research 
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director of Emery Industries, Inc., 
has been announced by R. W. Van 
Tuyle, vice president of manufac- 
turing, research and development. 

Other promotions of research 
personnel are: 

Victor J. Muckerheide to techni- 
cal coordinator: Dr. Karl T. Zilch 
to succeed Mr. Mucherheide as 
manager of the process research 
section: Dr. Louis M. Wise to man- 
ager of the Sanitone Research sec- 
tion: and Dr. H. Fred Oehlschlaeg- 
er and Dr. Fred O. Barrett as man- 
agers, respectively, of the newly 
created Derivatives Research sec- 
tion and Polymerization Research 
section, dividing the activities of 
the former Organic Chemicals Re- 
search section. 

Dr. Goebel is well known as the 
discoverer of Emery’s process for 
producing dimer acid by the ther- 
mal polymerization of unsaturated 
fatty acids. As research director, he 
will manage Emery’s expanding re- 
search activities on fatty acids and 
their derivatives. 


Staff Changes at Joseph 
Dixon Crucible Co. 


New staff changes at the Joseph 
Dixon Crucible company, Jersey 
City, N. J., have been announced 
by Frank G. Atkinson, president. 

H. Edward Ehlers and Warren 
A. Zimmer, already vice presidents 
and veteran executives of Dixon, 
have been elected senior vice presi- 
dents, while Sherwood B. Seeley, 
technical director, was efevated to 
vice president in charge of research. 

Mr. Ehlers, a graduate of Lehigh 
university, joined the Dixon com- 
pany in 1935 and became manager 
of the crucible and refractories di- 
vision in 1948. Six years ago he was 
named industrial sales manager and 
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a year later he became general sales 
manager. In 1956 he became vice 
president in charge of sales. 

Trained as a ceramic engineer, 
Mr. Zimmer was graduated from 
Ohio State university in 1935. After 
acquiring his master’s degree, he 
joined Dixon’s research department. 
His career was interrupted by four 
years of service in the Army field 
artillery, from which he emerged as 
a lieutenant colonel. Mr. Zimmer 
became general superintendent of 
the crucible division in 1950 and 
works manager a year later. 

Mr. Seeley was a teen-aged scien- 
tist. At the age of fourteen he dis- 
covered, through an experiment in 
chemistry, a new way to ignite 
thermite and won acclaim in scien- 
tific journals. He was graduated 
from New York university with a 
degree in chemical engineering and 
went directly from school to the 
Dixon company. Mr. Seeley is a 
frequent lecturer at university and 
professional seminars. 
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ASLE Officers Named 


The 1959-60 national officers and 
directors of the American Society 
of Lubrication Engineers were an- 
nounced at the fourteenth annual 
meeting in Buffalo, N. Y., last 
month. 

Dr. A. B. Wilder of E. I. duPont, 
Chicago, succeeds J. D. Lykins, 
Wheeling Steel, Wheeling, West 
Virginia as president. Mr. Lykins 
was named chairman of the presi- 
dential council, and L. O. Witzen- 
burg, Farval, Cleveland, was elected 
vice president at large. 

Other new officers include A. E. 
Cichelli, Bethlehem Steel, Bethle- 
hem, Pa., secretary; C. C. Blaisdell, 
Penola Oil, Chicago, treasurer. C. 
L. Willey, Chicago, was reappoint- 
ed as executive secretary. 

Newly elected regional vice pres- 
idents include: D. P. Thomas, Co- 
lumbia-Geneva Steel, western re- 
gion; and J. Boase, Lincoln Engi- 
neering Co., Canada Ltd., Toronto, 


Ontario, Canada, Canadian region. 
Regional vice presidents retaining 
their office are: D. F. Wilcock, 
General Electric, Schenectady, 
eastern region; P. A. Asseff, Lubri- 
zol, Cleveland, central region; and 
H. W. McCulloch, Jr., Shell Oil, 
Chicago, midwest region. 

New additions to the board of di- 
rectors for a three year term are: 
Dr. Earl G. Jackson, General Elec- 
tric, West Lynn, Mass.; Howard T. 
Peeples, Timken Roller Bearing, 
Canton, Ohio. Dr. L. B. Sargent, 
Aluminum Co. of America, New 
Kensington, Pa. was elected as in- 
dustrial director for a two year 
term. 

Directors continuing their office 
include: R. J. Torrens, Eastman 
Kodak, Rochester, N. Y.; E. E. 
Bisson, NASA, Cleveland; B. T. 
Harding, Midwest Oil, Minneap- 
olis; A. B. Two, Motor Oils Refin- 
ing, Chicago, and M. M. Gurgo, 
Standard Oil of New Jersey, Pitts- 
burgh. 
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Industry News 


USS Employs Use of 
Traveling Classroom 


United States Steel has put a trav- 
eling classroom into service to give 
its employees theoretical knowl- 
edge and practical job know-how 
in the proper maintenance of plant 
lubricating equipment. 

The classroom is a 35-foot mo- 
bile training unit, equipped with all 
the components of a centralized lu- 
bricating 

Built by U. S. Steel’s National 
Tube w h has the re- 
sponsibility for lubrication research 
for the corporation, the unit is 
mounted on a bus chassis so that it 
can be driven to any plant location. 


Everything that moves 
. DEPENDS ON GREASE! 


Almost everything 
that moves either in actual opera- 
tion or in the process of its making 

. from gate hinges to tractor 
wheels . . . depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 
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The especially constructed steel 
body seats as many as fifteen people 
for demonstrations. Along both 
walls are removable panels upon 
which are mounted operating lubri- 
cating system components. These 
can be plugged into a built-in lubri- 
cation reservoir for “live” demon- 
strations with actual lubricating ma- 
terials. 

Work benches are located at each 
end of the demonstration area. 

National Tube fitted the mobile 
unit with every type of lubricating 
equipment used in U. S. Steel 
plants. Employees at any plant thus 
can be given instruction on equip- 
ment identical to that in operation 
at their particular plant location. 
Demonstrators can convert from 
one type of equipment to another 
simply by placing different panels 
in the wall mounts. 

The mobile unit carries its own 
generator and can operate inde- 
pendent of outside power. How- 
ever, it can be plugged into a plant 
power source where this can be 
done conveniently. 


It is completely air-conditioned 
and has a heating system for use 
during inclement weather. It also 
is equipped with a public address 
system, and carries a movie projec- 
tor which is used in conjunction 
with a built-in screen. 


Second Edition of Series 
Of Brochures 


The second edition of a series of 
informative brochures on the care 
and use of stopper heads, prepared 
by the Joseph Dixon Crucible com- 
pany, Jersey City, N. J., and of- 
fered to industry as a public service, 
is now in distribution. Copies in 
whatever quantities are desired may 
be had, at no cost, by writing to the 
company’s crucible and refractories 
division. 


The new edition deals with the 
assembling and drying of stopper 
rods. The inaugural brochure told 
how to eliminate stopper damage in 
plants and how to store them prop- 
erly. 

Handsomely printed in two col- 
ors on glossy stock, the new four- 
page brochure describes in text sup- 
ported with photo illustrations and 
sketches, how to assemble stopper 
bolts, washers, keys, stopper plugs 
and sleeves. 

For free copies, in any quantity 
desired, ask for No. 2 in the stopper 
head series, by writing to the Jo- 
seph Dixon Crucible company, Jer- 
sey City 3, N. J., crucible and re- 
fractories division. 
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Lithium is a living idea at Foote 


Take a unique product like lithium . ..add about 
13,000 handy chemical, physical, and metallur- 
gical references . . . stir in a few dozen well- 
seasoned scientists . ..add a dash of urgency and 
a few well-nigh insurmountable problems... 
then simmer for long hours, days, weeks; months, 
and years . . . in the laboratory, at the conference 
table, in the corridors, over coffee, on the way 
home . . . just about anywhere!—and you'll 
come mighty close to the way the men at 
Foote Research make lithium a living and 
growing reality in chemistry, metallurgy, ce- 


ramics, nuclear energy, and other industries. 

You can share in this living reality by in- 
vestigating the possibilities of using lithium 
in your product or process. Your queries will 
be reviewed by men who know the facts and 
know a good bit about applying them. An 
ideal way to get your investigation started is 
to write for Chemical and Physical Properties 
of Lithium Compounds. This informative data 
book is available on request to Technical Lit- 
erature Department, Foote Mineral Company, 


402 Eighteen W. Chelten Bldg., Phila. 44, Pa. 
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JACKET PUMPS 


ANC DEAERATOR PACKAGING 


and How It Simplifies Grease Making _ 


The Stratco contactor is a highly efficient 
mixing device and when combined with the 
heating and cooling system shown above 
provides extremely close control of reaction 
temperature. With intimate contact between 
reactants and controlled temperature, very 
short batch time cycles are required. 


Compared with other systems, Stratco 


STRATFORD 


grease plants produce more uniform greases 
with less soap and require less laboratory 
control. 


A complete Stratco plant layout is il- 
lustrated above. Equipment is adaptable to 
modernization programs as well as new in- 
stallations. Specific equipment recommen- 
dations made without obligation. 
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